This article uses the theoretical framework of the capabilities approach to offer a structural assessment model of well-being in the context of Senegal. To this end, we mobilize the Senegalese data (ESPS-II) and an evaluation space including basic and central capabilities of [1] and [2], which are: living conditions, education and health body, non-institutional support and good governance, on the one hand, and the three dimensions of well-being (economic well-being, life satisfaction and subjective well-being), on the other hand. With the modeling technique by structural equations: PLS-PM (Partial Linear Square-Path Modeling), we find that the estimation model of well-being has built good predictive quality. In addition, it shows that the basic capabilities (education, living conditions and health of the body) positively determine well-being (economic well-being, subjective well-being and life satisfaction). Also, economic well-being and life satisfaction positively predict and cause subjective well-being. Contrariwise, non-institutional support and good governance do not significantly cause subjective well-being. Between these two capabilities, only good governance has a significant and positive effect on life satisfaction.
Introduction
The aim of this article is to provide, in an exploratory framework, a structural model assessment of welfare based on the capability approach (labeled "CA" in this article) by applying it to data from a developing country: Senegal, and using CA developed by [3] [4] [5] , is not a theory that explains the poverty, inequality or welfare, but a flexible, multi-purpose approach that allows conceptualizing and measuring these phenomena [4] [6] [7] [8] . In this sense, the CA is a normative framework which proposes that the social organization and the individual states are assessed in accordance with the increased capabilities of individuals to do what they value [9] . The two main concepts of the conceptual basis of the CA are: capabilities (freedoms to accomplish) and functioning (achievements). The capabilities are defined as real freedoms (or ability) to perform statements and actions. The functioning is the many aspects of life that a person values and manifested by achievements in terms of doing and being. Their nature can be very basic to be healthy; have enough food; be preserved from premature death, etc. Or very complex to be happy; take part in the life of one's community; stay fit, etc. [10] . Thus, according to [5] , the capabilities include, among others, all information on the combinations of functioning that a person can choose, i.e. its real freedom to enjoy values activities and states. The evaluation space offered by the capabilities approach is the real freedoms. In other words, the evaluation exercise does not focus on livelihoods, such as income, but on the real possibilities of living which individuals have [5] . However, due to its informational requirement and its methodological complexity, empirical applications of the capabilities approach have been questioned by some authors [11] [12] [13] [14] [15] . These will be dispelled by series of practical applications of this approach in different geographical contexts, on the assessment of poverty or welfare. Sen's approach is an open structure which is deliberately undefined and allows a user that takes into account the context of evaluation. Moreover, this is what makes its theoretical relevance along with its practical difficulty. This constitutes the major interest and the aspect which this work particularly deals with.
Most studies concerning developing countries assess the well-being of individuals and their level of poverty; considering mainly the income or the different assets that they have as the basis of their assessment.
Consequently, the normative exercise that we propose involves conceptualizing and estimation of individual well-being, among others, in the context of Senegal. This is, to our knowledge, the first study of its kind in the Senegalese context. Moreover, in Senegal, most poverty studies have used the monetary approach (consumption or income) to study the determinants of living standards according to different socio-economic groups to which households belong [16] - [23] . Given the limit related to the one-dimensional approach [22] , have attempted to use a multidimensional approach taking into account the assets of households and their access to infrastructure. In that same logic, [24] [25] [26] use the fuzzy set theory in the multidimensional framework by taking into account not only assets, infrastructure but also the dimensions such as education and health. Most of these works claim the CA as a theoretical framework, due to the nature of their welfare assessment in multidimensional spaces. Nonetheless, they carry in the low to accentuate the accomplishments or achievements, disregarding the achievement freedoms or capability. In addition, a gap in their models is related to the demonstration of a causal structure of poverty or well-being of all relevant dimensions. It is in this sense that modeling by structural equation has a great advantage over other statistical and econometric tools used in the implementation of the CA and the measure of well-being. MES allows, indeed, to measure capability as a latent variable; and to give the nature of the causal relationships between these variables. In addition, with the PLS-PM MES approach we have a fundamental contribution that the other models do not: the ability to have a prediction of a dimension from the different causal variables of the model.
The rest of the article is organized as follows. In the second section, we present a review of the empirical literature of the CA, by focusing on the work that has focused on the context of developing countries and use of MES. The third section presents the methodology for the application of CA. In the fourth section, we specify and estimate our empirical model and report our results. Finally, in the last section we discuss our results and conclude.
Review CA Empirical Literature
Sen [27] , two years after Commodities and Capabilities, makes an application, one of the first of CA, comparing the ranking of countries according to some operations from that based on the income approach. It will follow another application based on the macroeconomic data that will calculate the HDI, whose CA is the theoretical framework [28] . In fact, the mid-90s mark the emergence of CA empirical literature, in large expansion today [29] - [34] . Most of these applications are for geographic context of Western countries (Italy, Belgium, England...), Asia and Latin America. The few CA applications, to our knowledge, whose context is African countries are made in South Africa [35] [36] [37] ; Nigeria [38] and Senegal [26] .
However, this first part of the empirical literature is based on a measurement of functioning space, with the use of techniques such as the fuzzy set theory. It was only in the 2000s that has developed empirical literature measurement capabilities, especially with the use of SEM. In this statistic tool, capabilities are represented by the latent variables and are reflected in the operations that are manifest or observed variables. Kuklys [39] and Krishnakumar [33] are among other-the pioneers of this literature-in the context of developing countries. In the context of developing countries some evaluation efforts in the space of capabilities exist, but with a relatively low number of applications on the African continent.
Wagle [40] is among the first applications in this part of the empirical literature. With a sample of 625 households interviewed in the city of Kathmandu in Nepal, multidimensional poverty is estimated using: the economic well-being (the objective and subjective well-being), social capabilities and inclusion (economic inclusion, political and civic/cultural). Anand, et al. [34] examined the relationship that exists between capabilities and happiness and, given the heterogeneity between individuals. With a sample of 976 adults, they seek with the SEM to model the direct effects of capabilities on the satisfaction of general life, taking into account heterogeneities related to personal traits of individuals who act on reported life satisfaction and achievement of capabilities. The SEM estimations show that happiness depends on the capabilities, autonomy and social life.
In an Ethiopian context, [45] operationalize Sen's approach in assessing the relationship between capabilities and functioning "be happy" or subjective wellbeing of women rural Ethiopians. The capabilities are selected according to the data available in the dataset EHRS (Ethiopian Household Rural Survey). With the use of the SEM, especially MIMIC, it gives the result: the existence of a strong correlation between the capabilities (perception of agency and salary) and achievement of subjective well-being: "be happy".
Thus, the use of SEM is in early stage in the empirical literature of the CA, which means that it is relatively limited. It is in this sense also that this article seeks to explore the context of Senegal, where there is not, to our knowledge, a study that attempted to measure the capabilities as framework for well-being measurement. Also, this paper is the first to use SEM approach in measurement well-being in Senegal and, particularly, PLS-PM (Partial Least Square-Path Modeling) in CA, excepted Hassan [43] .
Methodology

Choice of Dimensions
In the evaluation process, the choice of dimensions and indicators is seminal.
According to [46] , the choice of the first is based on theoretical foundations or philosophical view and the later on practical or statistical considerations. Regarding the choice of dimensions, there is no list of predefined capabilities in Sen, unlike Nussbaum [47] offering. Sen [48] argues that any list should be specific to the study contexts and determine by a public reasoning. According to [49] , there are five methods generally used by applications of CA and multidimensional poverty, to select the relevant dimensions and that is: the fact of being based on existing data; to make normative assumptions based on the values of the society that uphold social or religious theories; using a set of dimensions that result from a consensus or public discussion, as the Millennium Development Goals, the human rights...; to initiate a deliberative participation and to base on empirical evidence.
In this paper, we rely on the theory including that of Sen and Nussbaum choose values dimensions. In fact, in an assessment context as that of the country in development, we choose the basic capabilities [50] , which are: the freedom to enjoy good living conditions, freedom to read and write freedom to lead a life free from disease, freedom to eat properly and freedom to participate in public and social life of the community. These dimensions refer to all of the items prioritized by Senegalese for human development in the "My World" survey [51] . Next, we take a broader definition of health that includes nutrition, which is the bodily health. Moreover capabilities "participations in public and social life" is divided into two distinct dimensions are: good governance and social ties (not institutional support). The first is the fifth priority according to the results of My World. As for the second, we consider its relevance following the socio-cultural context of the country and we propose to test its relevance in measuring well-being. Furthermore, beside its basical capabilities, we conceptualize well-being in three dimensions. First, there is the economic well-being is measured in terms of assessment of the level of wealth, economic status or income. So instead of taking the income as a resource, we use the perception of the economic situation that can in some sense be regarded as a capability referring to "control his material environment" as defined by [2] , in its central capabilities list. Secondly, we have the satisfaction of life and subjective well-being as dimensions of happiness. With [5] , we have a definition of happiness as a capability and can serve as a control element in the achievement of other capabilities.
Consequently, we have the following dimensions: living conditions, education, body health, social ties (not institutional support), good governance, economic well-being, life satisfaction and subjective well-being. At each of its dimensions will match one or more indicators that are considered in the CA as accomplishments or functionings. As we mentioned above, the choice of these indicators will depend on the availability of data in the dataset as an information source mobilized.
Structural Equation Model to PLS-PM
The challenges of operationalizing the CA require specific statistical techniques to take into account the multidimensional nature of the approach and the interactions between its variables. Moreover, in addition to the fuzzy set theory (FST), the multivariate data reduction techniques and regression approaches, SEM is a relevant new tool for empirical modeling of CA [52] . It's statistical tool for modeling causal relationships between multiple variables defined from a theoretical model. Thus, the SEM has for innovative idea-which makes them the second of generational patterns being able to estimate the complexity, by taking into account the system of a causal relationship between a latent concept and several observed variables, say manifest variables [53] . There are two types of models in the SEM: the measurement model (or external model) and the structural model (or internal model). In addition, there are two types for SEM modeling: the hard modeling and the soft one. The first is the so-called LISREL (Linear Structural Relation). It is based on the analysis of covariance matrix. LISREL is a method that is quite complex, based on the CPA and confirmatory factor analysis, it is unusual to require rather restrictive assumption as the normal distribution of data, identification of models, etc. This is why it is referred to as a rough method. Note also that this is a confirmatory method, therefore, requires an existing theory that we must confirm or compared to data available to the researcher. Conversely, the PLS-PM method is called soft because it requires few assumptions and its implementation is relatively convenient. This approach based on estimates partial least squares and was developed by [54] [55] . In contrast, the LISREL approach, the PLS is predictive approach and ranks among the most exploratory methods. Indeed, it does not require an existing theory and could be a first step before modeling approach of covariance calling LISREL (Linear Structural Relation).
For now, the method of structural equations prevailing in the well-being measurement literature and in the empirical literature of the CA is the LISREL approach (SEM-ML) [40] [41] [42] . We have not to our knowledge another application of PLS-PM in the empirical literature CA outside Hassan [43] . However, regarding the CA we believe with [43] that modeling by the PLS-PM is relevant for the simple reason that the CA is an approach, not a theory, and that relations between capabilities must be modelled according to the context and purposes of the study. Furthermore, given the theoretical complexity of the CA and that Sen strongly advocates a sensitivity of evaluation in context, the PLS approach would be more appropriate than confirmatory: SEM-ML. The model to estimate is presented in the following figure. 
Source of Information
In 2011, the State of Senegal through its National Agency of Statistics and Demography (ANSD) launched a follow-up survey of poverty: follow-up survey of poverty in Senegal (ESPS-II), second of its kind after the ESPS-I. This one gave aim to collect information on the main indicators of poverty, develop a profile of poverty, highlight the socioeconomic characteristics of different social groups and ultimately to analyze the determinants of poverty [56] . 20250 on sample households, 17891 were eventually interviewed. However, ANSD in its final report notes that the household sample was divided into two groups, one called sub-sample that received the total administration of the household questionnaire; while the other portion of households forming the expanded sub-sample had a lighter application of this questionnaire [56] . In doing so, the 17891 households surveyed are distributed as follows: 5953 households received the questionnaire in its entirety and 11938 households was applied partial questionnaire. Our work covers the reduced sample subsample of ESPS-II. Some variables such as subjective well-being or, more broadly, those that are part of Section L are available for individuals of partial subsample. By giving us [56] , we believe this fairly representative sample size that we will base our empirical work. By construction, we exclude from this sample household heads who are not Senegalese nationalities and for which we have a high rate of non-response in relation to certain issues. So we spend a sample of 5953 to 5873 individuals.
Estimation and Results
The XLSTAT software that has a module XLSTAT-PLSPM mobilized to estimate model presented in Figure 1 . For the regression, we use the partial least square method (PLS) instead of OLS end to guard against the risk of co-linearity as recommended by Tenenhaus et al. [57] . In addition, for purposes of prediction and not evaluation, regression by partial least squares is indicated. Figure 2 shows the results of the model with the structural factors and manifest variables communities. In the SEM in general, PLS-PM in particular, the results of the model analysis on three levels: outer model, inner model and global model.
Outer Model
Our model is hierarchical component model (HCM) type, i.e. we have a latent variable, which has the obvious indicators of others latent variables. These are the: bodily health. Thus, to evaluate the results of the measurement model, according to [58] , we will test the reliability and internal consistency and validity to the dimensions of the first order. As for the hierarchy variable, the reliability is not relevant for these types of variables [59] ; only the criterion of validity will be tested. Table 1 Proposed threshold value for AVE should be higher than 0.50.
Fornell and Larcker [64]
Discriminant Validity
Fornell-Larcker criterion
The AVE of each latent variable should be greater than the latent variable highest squared correlation with any other latent variable.
Fornell and
Larcker [64] Source: Extract from Afthonaran's paper [65] .
Goldstein varying between 0.7886 (for the variable representing Economic Well-being) to 0.9402 (Good governance). According to [60] , the Rho Dillon Goldstein is more reliable than the Cronbach alpha. The issue of internal consistency and multidimensionality is not an issue for single-item latent variables, as in our model with the latent variable "SWB". For reliability indicators which refers to their ability to be explained by their latent variables, loadings indicators are higher than 0.7. This implies communalities that are above 0.5 (Table 2A attached) . Only the manifest variables "soutami" and "prcp_sitmen" have communalities that are less than 0.5:0.31 and 0.34 respectively. But they belong to other dimensions where components have communalities that are high. So in general, we can accept the reliability of our indicators.
After testing the reliability of indicators and their latent constructs, the next step in the validation of the outer model includes a review of the validity of built. Within the HCM, [58] states that the validity of the measurement model is tested on two levels: the first order and second order. For models of first order must test the existence of a convergent validity and discriminant validity. Validation of the second order must obey following [58] and [66] , when it is Type-II, the same requirements as those required with a formative model. According to [59] and [67] , built the second order must consist of sub dimensions that meet the criteria of validity of formative indicators given by calculating the collinearity test what the VIF (Variance Inflation Factor) which is the reverse tolerance and which measures the amount of variance explained by other influences. According to the literature, the value of VIF must be greater than 0.2, but less than 5 [68] [69] . Table 2A in Annex shows that the AVE of all latent variables first order satisfies the convergent validity and criterion Fornell and Larcker. The variable "Bien-etre_eco" is one that has the smallest AVE of the first order, i.e.: 0.5453. For the variable "Sant-corps" the AVE calculated is beyond consideration of this criterion validity, as being a latent variable of the second type-II order is a formative built the two first-order variables. For discriminant validity, Table 3A (attached) shows that all variables meet the criterion of discriminant validity. Indeed, the squares of correlations of each of these variables and other variables are below their AVE.
Regarding construct validity of the second order, the VIF calculated for the two sub-dimensions are all less than 2 (Table 4A) . Thereby, we accepted the validity of the first order that is constructed the "Health" and "Nutrition" on the second order. In short, the external model that meets the tests of validity and reliability, we can infer that the indicators chosen are well built. That said, we can present the results of the internal model and examine its validity in the light of the criteria defined in the literature of the PLS approach.
Inner Model
The result presentation of inner model is based on an analysis of the predictive quality of the model and the structural significance of path regression that can confirm or refute the assumptions of this model. The predictive quality is given by the analysis of Therefore, we will analyze each structural equation of the inner model, which are five in number (the number of endogenous latent variables). All results are summarized in Table 2 .
The variable "Cond_vie" is explained in our model by the single latent variable representing education. The regression coefficient is significantly positive, or 0, 3814. An average redundancy of 0.0935 indicates that the variable "Educat" predicts less than 10% of the variations in the average manifest variables of block ? "Cond_vie" (Table 3 ). Notes: Critical Ratio (CR) for define the significativity. *CR-Value higher than 2; **CR-Value higher than 5; ***CR value higher than 10. Source: Author, with XLSTAT-PLSPM.
The variable "Sant-corps" is a construct of the second order formed by the first order latent variables that are "Sante" and "Nutrition" and caused by "Educat" and "Cond_vie". The path coefficients obtained from the PLS regression indicate the existence of a positive causal relationship of these variables on the "Sant-corps" but only causality of the living conditions on the body's health is significant, with a coefficient of 0.004 (Table 2) (education, living conditions and bodily health), economic well-being and life satisfaction positively cause the feeling of being happy. Furthermore, the predictive power of the model shows that independent variables provide, generally, a relevant predictive quality model with 2 Q Stone-Geisser which is significant, is not zero and is positive: 0.0723 (see Table 3 ). In sum, the predictive quality of the model, it is quite acceptable. Indeed, we have an average of 0.1874 redundancy model. Given the subjective nature of the data, we have an average forecast of manifest variables with the latent variables of 19%.
Global Model
The GoF implemented by [73] is retained in the literature as an indicator for assessing the fit quality of the model. It is the product of the AVE and R2. Our model has a GoF 0.4851. The value of the GoF is greater than 0.36, which is the threshold, used by [74] to assert for the good predictive quality. As for the relative GoF, it is 0.8964 and rounded to the nearest tenth is equal to 0.900 is the threshold defined by [53] to judge the good quality of the model. The values of the internal and external GoF which are 0.9915 and 0.9041 respectively are also significant. From these results we can say that our model with good predictive quality overall.
Discussion and Conclusion
In the context of Senegal, our results do not show a large difference with those that we find in the theoretical and empirical literature of the CA. In this sense, the basic capabilities as education are significant for all other dimensions, except for the bodily health. This result shows the centrality of this capability as for Nussbaum and Sen Theory. The capability living conditions which bring together, in our definition, all basic functionings "be well housed" (sanitation, comfort...) are the most stable determining of all well-being dimensions and the capability: bodily health.
So even if our results show that bodily health, surprisingly, does not significantly determine life satisfaction, it is causal subjective and economic well-being. From this, our model gives results that are in line with [40] [42] [43] and [34] [44] or [45] . There is, in this sense, a confirmation of the thesis of [5] on "proof by happiness." In addition, the importance of economic well-being (or the perception of the economic situation) in the explanation of life satisfaction and subjective well-being lead us to suspect a determining role of income in happiness. Subjective well-being depends more on the satisfaction for financial position and satisfaction of life. In order, the capability living conditions are the most important in the determination of subjective well-being; it is followed by the body's health and education.
Finally, social ties measured as non-institutional support, are not significant in the determination of life satisfaction or subjective well-being. The explanation that we find is that the non-institutional support refers to a state of lack of autonomy. Indeed, it is those who do not have the living conditions or other minimum accomplishments that are supported by their neighbors or friends. This support can be seen as a situation of dependency and does not affect the wellbeing as is the case with life satisfaction (see Table 2 ). Also, good governance, as measured by the perception of the evolution of corruption and diversion, has a significant effect only on life satisfaction. She did not significantly influence the feeling of being happy. Ultimately, our objective was to propose a structural model to conceptualize well-being highlighting all relationships between these different dimensions. The use of latent variable model enabled us to quantify capabilities and examine the causal relationships which they had on each other. Our results argue in favor of CA and its relevance in a multidimensional measuring of well-being. However, our model suffers from a limit and that is the lack of consideration of cultural and individual social factors, like age, background and gender. Thus, in a research perspective, we use multi-group analysis or the moderating effects of the PLS-PM to study the effect of these factors. The use of a MIMIC model in a confirmatory framework is also a relevant research track to achieve this purpose. Submit or recommend next manuscript to SCIRP and we will provide best service for you:
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